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Time : 3 Hours A

Instructions :

(1} Each guestion carries ome mark.
28 [DdyS a8 S8y fod,

(1) Choose the correct or most appropriate answer from the given options to the following questions
and darken, with HB pencil, the comesponding digit 1, 2, 3 or 4 in the circle pertaining 1o the
question number concerned in the OMR Answer Sheet, separately supplied to you.

&rsd adyd (28 (245 adsadd o0 H0ELE Hirorddnds 253380 ol

Arded woB 1L 2, ¥ Y 4 ddm alys OMR Hdred H8snd® (450

Ronolodd Dogghe LS HB Bl dE Som Jobdvd
MATHEMATICS

. If:R— R andg:R" — R are such that g(fix)) = | sin x | and f(g({x}) = (sinvx)*, then
a poussible choice for [ and g is
F:R =R S0cin g R —» Reo glftx) = ['sin x |, fig(x)) = (sinvx)’ wilpbiod
woypd [geod uf wisd Jobd
(1} fix) = &% g(x) = sinyfy
(2) Nx) = sin x, g(x)=|x |
(3) fix) = sin’x, p(x) = Jx
(4) fix) = %%, gix) = Jx

Rough Work

10Q
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2. W{: & = £ s defined by

[}
: P X0 x is even
Mxi=q 2
L0

i % iz odd

then I 15
(1) onto bul not one o one (2} one w one but nol onio
{3) one to one and ono (#) neither one Lo one nor onlo
f: 2 23

| X 4

(x 20 Dopp wons)
fix)=4 2 _
l 0 (x = mopg WO )

e ;}55{.'.1_ wdpda [

(1) Hoin= 2 wdgfo (2) ﬂ:ﬁsﬁ'ih =0 Hoyito =k
(3) sdgdiar, Dodndar (4) edgidr s, DodzEy 5= 0
k
3 II'-I—* I +-1--*--- m-tcn'm-'].--—rf- then k =
o 2xd 4x6H oOx8 -+l

I 1 1 kn

4 (n- ooy = —— wondk=
3ud dwb &xb " nil
| 1 f'{l
2 - _"ﬂ 1 kil
Rough Work "
3o Y

2Q
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4. A regular pulygon of n sides has 170 diagonals. Then n
n ogrmre (S0 pirsgh2d 170 DEgrer aTmyon. H‘é:.,:r:ﬁ: n - L 4
Y4
(1) i 2y 17 (3) 20 (4 25
5. A commillee of 12 members is to be formed from 9 women and 8 men. Fhe number of
committecs in which the women are in majority is
9 Ho0d hews, B S8 Poidwe ded 12 Seobd whiges Ao Bohouy Qoeyie
Jur0. Lo whfomr sl 2038 DoRre Do
(1) 2720 (2) 2702 (3 2270 (41 2278
6. A student has to answer 10 out of 13 questions in an examination chousing atl Jeast
s guestions from the first 6 questions. The number of choices available to the student is
af B85S 13 pAyefmrd Dogd Bwdd 6 (@90 ed EWhe 5 Rhe%
zarwdor Swdo 10 @i 0% wavw gradr g, :J:J‘EQE By wIsEY Soeg
(1) 63 2y 91 {3y 161 (4) 196
Rough Work
1w T0
; j- l|. L]
. A% -~
!-tr ,-l"’l’:. Ly
[r _*! »
Wi
o~ A
- N i
iQ
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Tl | o

(2) (3 1 4) 2

f
x* b )
8. 1f ab # 0 and the sum of the coefTicients of x7 and x* in the expansion of l-; uJ is

zero, then
2 3 1
£ n ot : “3de mond wopds
ab# 0 esipdr a-';' ';] Dpdwes X', x'o heste Bwudo D) ¥
(1) a=b (2) a+b=0 {3} ab = -1 4y ab=1
9 i Ay, A Ay, B psrsnmAcs
] le-;l:l{ﬁ-lij...[xln} x x+1 x+2 x40
r! ’ | ) 1 @ r!
(0 {"”r[,',..m @ 0 rn—1)! 3) Tin-n! (n-n!
Rough Work

4 Q
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| 4 —= e b —=F rreeee- -
10. 37752 7
(1) log, 2 2) log, 3 (3) log, 4 (4) log, 5
2 tan . and tan 2 e the roots of the equation
11. In a triangle PQR, ER::!-‘ If 3 5 ) ar
ax® + bx + ¢ = 0, then
X oun () tan[ 2 er stugsmo ad+bxtc=02
28 ([Bdmo PQR&* £LR=7. 3 ) -
Sarergd wdpds
(1y a+b=c¢c (Z2) b+tc=0 (3) a+c=b 4 b=c¢
b 3 )
12. The product of real roots of the equation 1x|* -26]|x|* -27=0 13
|x|g—26|xt:—23’=ﬂ Wl aas Sarore ©Ro
a) <S4 (2) 3% (3) 3% (4) 1%
Rough Work
5Q
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13. If @, [, y are the roots of the equation
X rpxtigatr=0

then the coefficient of x in the cubic equation whose roots are afff + ), iy + @) and

yla + B)is

a, B,y o0 Baefdec x)+pxlegutr=038 Sorer@d  alfl + yh Ply + @)
yia + ) Saroroon Ao D38 shigdmod® x mio

(1) 2q (2) g +pr 3) p*-qr {4) ripg - r)

2 e"‘l d[l]
= ..C=— b
14, Let A 2 imzl o

‘Ax} + Bx? + Cx + D = 0 is equal 1o zero, then B=

d (1
hc=_ -
dn[x]

Wal) Bods Sarere Dwdo WWE) wond wdyds B=

]
and D= ffi-x _If the sum of two roots of the eguation
X
1

=]

_i 2 Elﬁ

A

:I.I'-I

1 -
, D= jdj w5Eod. Havsino At 4B+ Cx+D=0
X
c!‘

(1 -l (2) O (3 1 4) 2

Rough Work

6 Q
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) 4B {2) 8B i3) 4 B i4) 128 B
| | X X+l |
16. 1'[:,1:' oK x{x-1) wx 1) ‘.—:.-Ii,!l:!l:]-.r
Inix -1 x(x- Dix-2) (x-1)x(x+1)
(h o (2) 1 gy -0 (4) 00

o 3] r : 200
17. Let A= 3 4 5 1. ]j_l- :]a“d C=| 0
3 5 EJ g ] o0 2

=
=
i

e m—
|

——
1
L
el
™
il
=T = I 5
e
S =

o ——————— e —

2 0. 0ifa, band ¢ respectively

53808, a.b,coo S8 A B, Ce

(1) a<bhb=¢c (2) e<bh=<a (3) b<a<e 4) a<ec=<bh
Rough Work -
) A

=i 1 =1 '

70Q
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18. Given that ae® + 2ba + ¢ # 0 and that the system of equations
(ax + b)x +ay +bz=0
(bt + ¢)x + by +c2 =0
(o = by + (bax +c)z =0
has a non-trivial solution, then a, b, ¢ li¢ in
{1} Arithmetic progression (2) Geometric progression
(3) Harmenic progression ‘J‘,ﬂv} Arithmetico-geometric progression
aa® + 2ba + ¢ = 0 wa), BAS0n DgED
fax + bx +ay + be=0
(bix + c)x + b:.f+;:.t—ﬂ
(ae + b)y +(ba +c)z=0
8 Ardgsd ES €9 aodn sk vaypd abcw aodd
(h =ofdd (2) Haeoid (3) TodgEs () wos-he(dd

-_— - - - — — -

19, Ifa. b, ¢, d & R are such that a® + b = 4 and ¢ + ¢* = 2 and if
(a + ib)® = (¢ + id)*(x + iy) then X+ )-: -
aboedeRosa’+b? =4 ¢ +d =2 byl
(a +iby? = (e + idiP(x + iy) wond ¥ +y' =
{1 4 (2y 3 (3 2 (4 1

R A e -

4
3_—
Z

20, If 2 is a complex number such tha =2, then the greatest value of | 2z | is

;r.—ﬂl:-l wond |z]8 Ada S e
Z |

#
() 1442 @2 (3) J3+1 ) 1+45

wold Gony 25

Rough Work

8Q
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21. If @ is 2 non real root of the equation x® — 1 = 0 then

a+a’rat +a

i+ 1

Hho¥dmo X'~ 1 =08 a of Rdc T Iwrod

4 5
o +a’va +a”

@+1
{l) a (2) 1 (3) 0 4y -1
73. The minimum value of 27 tan®@ + 3 cot’® is
27 1an'0 + 3 co’d §0% Dead
(1) 13 (2) 18 (3) 24 4) 30
23, cos 6% —cos T2* =
’ ) 4 -
{1} 1 (2) 3 Gy 3 @ g
n n
24. 13”-“'3“[3‘*5]+TEH[K+—3-J=3 = an 3x =
(1) 3 2y 2 P (4) 0
X 3 %
25 Jsinx+4dcosx=23 =ﬁ1.mv1-r-'31:an -2-=
(1y 0 @ 1 (3) 3 4) 4
Rough Work
20
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1
26. 11 5 <%=l then

cos tx-i-q.:us"t +I-,|'E -333]=
1
i;‘_-:l:"_ﬂ' WO

cos 'x 1-1:::|3'r(-=£ +%ﬂ'3— 3xi]=

B |
s f

-

(3) =n {4) 0

Lt |

£y = (2)

e e e —

27, 1-—Iug_l : +Jl7+-—!i]::~y;:
»
y ¥V y

(1} tanh x {2) coth x (3} sech x {4) cosech x

=

28. In an acwic-angled triangle,
ct Becot C+cotAcot C +cot Acot B =
a8 odn Fdoh Bubsed
col Beot C+ cotlAcot C+cotAcol B =

i) =l (2) 0 (33 1 4) 2

29. If @, 5, v are lengths of the altitudes of a triangle ABC with arca A, then
;:Eﬁ"ﬂgu A D3 ol (Bdimo ABC ﬁﬁlﬁau Fado a,p, y soxd Wl s

&1 +|+|]
ARSI
RI&UIH ¥

(1) sin® A + sin’ B + sin® C (2) cos” A + cos? B + cos® C
(3) tan” A ¢ tan’ B + tan? C (4) cot® A + cot B + ¢cot®
Hough Waork
10 Q
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30. A vertical pole subtends an angle tan '[%] at a point P on the ground. If the angies

subtended by the upper half and the lower half of the pole at P are respectively « and i,
then {tan «, tan i) =

5 Nerdigowe drdv Doty P ¢ un! (%) Sardy J65ydHs0n. P S o Boayw
wd b, Bod e S 08T Soren 385 o, B T8 sy (lan g, tan f) -

: [1__1] [1;] 2 1 1.2}
L ey S ) Q'EJ ) [E'EJ
AL f p™ g™ o terms of a geometric progression are the positive numbers a, b, ¢
respectively, then the angle between the vectors fluguzlii_ﬂlﬂghz )j+(loge® )k and
g - Fai 4 {r—p}f+{p -qjll-E 18
a8 f(dd T poq,rd Bores SELHM g8 Sowpgoo a b, ¢ wond WD pds
2040 (loga’)i +(log b*)j + (loge?)k, ([q-£)i+(r-p)j +(p-qik & dagig oo
n n o 1 R
(1) < (2) = 3 sin”! 4
) 2 "{ x'-'azibzhzz { 4
32. The vectors AR =3 -7j4 3k and BC=~1 -2k arc the adjacent sides of a parallelogram.
I'he angle beiween its diagonals is
AH =3 - 00 BE=CT %% o5 wi ndrodd ddodoje ond) e ool
vigro Loy S'mo
= R In Im =« 7 S
— = = (W — O — s s
W5 k3% () F°% M e
RHough Waork

11 Q
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33, The poimt of intersection of the lines

Ey P =(i - 6) + 2K) +1(i +2] + k)
Fa:R(u)=(4] + k) + u(2i + ] +2K)

is
adY Bwos
£yt =00 - 6) + 2K) +1(i + 2] +K)
£ Ru)=(4j+ k) +u@i +j+ 200 Tad Dodedy
(1) (4, 4, 5) (2) (6,4, 7) (3) {E 8. 9 (4) (10, 12, 11)

3. Let §=i+2j+k, b=i-j+k and Z=i+j-k. A vector in the planc of dandb ha
[ =
projection Eunc . Then, one such vector is
d=i+2j+K. b=i~j+k D00 f=7+]-k wE0s. §.b o 05 Sdvdood’
1
a8 DBAH § B DEdo 5 vhyd etrod wf Lod
() 4i+j-4k (2) 3i+j-3k (3) 4i-j+4k 4) 2i+j-2k

—m

35. Let G, bandé be three non-coplanar vectors and let §,and 7 be the vectors defined by

[d b E] [a
Then {E+E}-|':+{E+E} "q+(c+d)-

;-,,=_ g T —

m Ddgloorinn wib'od. wdypds @+B) p+(b+E) §+(E+a) =

{1y 0 2) 1 (3 2 (4) 3
Rough Work o
II'-I‘_L‘EI rt- -:1 *‘IL.
=" ¥ ¥
i ay T
r'f- .l"lI
Y 12 Q
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36. E=?+]’—2E=Z fExi)xj)=

(h Js (2) 6 (3) 36 4) &6

37. A fair coin is tossed 100 times. The probability of getting tails an odd number of times

15

ed DryiE Ty 100 38 JAdSeds BE: Bogrgs ‘::nmpar.i‘ e d
‘a’:ua,:l‘-:":gd :
! 1

| 3
(1) 5 (2) 3 (3) 7 (4) 3

e———— = = T———

38. There are four machines and it is known that exactly two of them are faulty. They are tested
one by one, in a random order till both the faulty machines are identified. Then the probability
that only two tests are needed is

St dholgresayon, ardd" BB Tod Shpir damychld) Bwd. gyl
a8 ol dogd wLEdd Tods Sdypds dboleren Mood orse bAE Ui,
sOypd: DO Bods DéLew IrEd HOTL Doyrsgs

1
) = (2)

! Y !
3 6 A 3 @ 3

Rough Work

13 Q
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39, In an entrance test there are multiple choice questions. There are four possible answers U

each question, of which une is comect. The probability that a student knows the answer U
a question is 910, 17 he gets the correct answer o d question, then the probability that h
was puessing is

eg D34 wbgs BEFOAS (= yoaamy e, L:b!i 2% aD)d Toah aormoed
eg8 Srad: S0TLS. w8 DRl wew 30%h Dogrdgs 910, 28 (D)8
wsD movar HOTHIEE b o MlrodIdThy Doyrdgd

3?: [ ! 3 E l
LT 2 5 () 37 A%

O

40, Suppose X follows a binomial distribution with parameters n and p, where 0 < p < 1.1

x=D .. ; .
P(X=n -1 is independent of n for every r, then p =

sogedses n, p v 8gdd Jgread) Jded Joord X s5:8'08: =acdd

F(X =1}
0<p=Ll F{E:n:a.uﬁﬂ (2@ r& n Sod ﬁﬁ&u@_ﬁ_ﬂ-}ﬁ wdypds p-
l 1 1 1
1y = 2 3 (3} 3 ) 3

- ——

1. I X is 2 Poisson variate such that a = P(X = N=PX=2)then (X =4) =

e DowerD ooy X3 a=PX=DN=PX"12) word PX =4)=

(1 2u (2) E,E (3) ae? (4) we?
Kough Work .
¥ =
¥
LS
14 Q
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42. The point (3, 2) undergoes the following three transformations in the order given
(1}  Reflection about the line v = x

(i} Translation by the distance 1 unit in the positive direction of x-axis

(1} Rotation by an angle - about the origin in the anticlockwise direction.

4
Then the final position of the pont is :
Doy (3, 2) 2ol [Sdod® Sardy BOSESoD Cadhsiod
(i) L3¥8p y=x 2 [D8Dowo
(i) &% x-wfo 648" | cordd Hirodd H0S5US
(i) w155y 84S SuroDotody dyirg 7 Fmos® Soygme
w Dodedy &B>50
(1) (18, 418) (2 (-2, 3) (3 (0,418 (4) (0, 3)

43, Il a, b, ¢ form o geometric progression with commeon ratio r, then the sum of the ordinates
of the points of intersection of the line ax + by + ¢ = 0 and the curve x + 2y = 0 is

g bocos @38 TLNE r S8 a—:*gﬁ;écﬁ: A4 %R aol @ pds

DOETp ax+ by tc 0, Hifo x+2y' =00 P85 DooPpe BgB8a JEraso
Sudo

2

:
0 =5 @) -5 3 3 (4)

e ————— L e

44, The equation of a straight line passing through the point (1. 2) and inclined at 45° to the
liney = 2x + | is
Bodesy (1. 2) orgoe ', DE¢8p y=2x 4 18 45° Eeardy dH Do dge
DS
(1) Sx +y=7 2) Ix+y=35 (3) x+y=23 /M‘i;:’: y+1l=0

—_ ™ Em—— == S e

Rough Work

15 Q
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45. A point moves in the xy-plane such that the sum of its distances from two mutually perpendicula

lines is always equal to 5 units. The area (in square units) enclosed by the locus of the point
15

xy-dood’ Lo 4d vovom 4ol Dol HO¥deo HoD of J0od Doded
gy, vondroe dgto Sudo 5 dardis. @ Doded) Dods B&od SOudieTly
284 Breoge (S48l dardedh)

-
(n f (2) 25 (3) 50 (4) 100

46.

The distance between the parallel lines given by {;“,'?}rf +4:f2 (x+7y)=-42=0 is
(x+Ty)P + 42 (x+ Ty} - 42=08 Schudd H3rodd Twe g &rdo

(0 3 (2) 442 y{} 2 (4) 1042

47.

If the area of the triangle formed by the pair of lines 8x* — 6xy + y* = 0 and the lim
2x +3y=ais Tthena=

o T:Tqrr:d::ﬁ;n 8xi - 6xy + y' = 0, ;‘:-ﬁ'#’ﬂm 2x + 3y = a o8 '..."Iﬁgﬁ | Bz
Frogo 7 wond empds a=

(1)1 (2) 1442 (3) 2842 (4) 28

If the pair of lines given by (x* + ¥°) cos™® = (x cos © + y sin 8)° are perpendicular 1o eact
other, then 0 =
ﬁd#ﬂq—:‘aﬁmﬁla (x* + v*) cos’® = (x cos © + vy sin H}z S0 HE¢dpow w¥onEsd
uua_’@aﬁ wsapds 0=

X

% n
(1y 0 (2) 3 (3) 3 {4 33

Rough Work

16 Q

www.sakshieducation.com



www.sakshieducation.com

A

49. Given the circle C with the equation x* + ¥* — 2x + 10y — 38 = 0.
Match the List-1 with the List-1l given below concerning C :

List-1 List-11
{i) The equation of the polar of 7 fa) y+5=10
(4, 3) with respect tn C

(i1} The equation of the tangent ) x=1
at (9, -5)on C

{1ii} The equation of the normal {c) 3x + By = 27
at (-7, =5)on C

{iv) The equation of the diameter of (d) x+y=13

C passing through (1, 3)
e} x=9%9
adys a8 Sydo CHgboo x¥+y? - 2x + 10y- 38 =0,

C 8§ Sowobowd erde-] Hoow) erbe-llE adbddde :

aler-l efo-11

() Cdyrg 4 3 (godde (@) y+5=0
ha¥domo

{ii) (9, -5 3¢ C H38;% b) x=1
Ba¥dmo

(iii) (-7, -3) & C edeoonds (e) 3x + 8y = 27
naEdmo

(iv) (1, 3) oo &gl C T eno (d) x+y=3
BiESmo

(g) x=19

The correct answer is
DO Rdrgrhde

() G () iv)
() {c) {a) (e) (b)
(2) (d)y (e} {a) (h)
(3 1€y (e} qa) (b)
4y (dy (b} ia) (e)

Kough Work

17 Q
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§0. Consider the circle x? + y¥ — 4x - 2y + ¢ = 0 whose centre is A(2, 1). If the point

Pi10, 7) is such that the line segment PA meets the circle in Q with PQ = 5, then ¢ =

A2, 1) Bodonr §83 Sy8c xT+y —dx -2y +c= 0 80508, Dodey R(10,.7) 5
darpodo PA Syervy Q 8¢ woldna, PQ=3 shogio® wbyds c=

(1} -15 {2y 20 (3) 30 (4) -20

o —— R N——— o ———— R e e e ——
=

51. If the line x + 3y = 0 is the tangent at (0. 0) to circle of radius 1, then the cenire ol one

such circle 15

agrdo 1 05 o8 Syoend 0, ) 5¢ Wyl 0w x+3y=0 wond wirod ol
;5;'!"_1..53'.'-' do|do

1 3 }

(1) (3, 0) (2) [ﬁ“ﬁ

i -3 1 3 i

o (357) @ (757%)
Rough Work

18 Q
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52, A circle passes through the point (3. 4) and cuts the circle x* + y* = a® orthogonally; the
locus of 11s centre is a straight line. If the distance of this straight line from the origin is

25, then a° =

Dodady (3, 4 thoor FTh of Sydo 56 5380 xXF+yi=a % con
Edciionr poldod: oow $)d4 Bo|8% Lodidgo ok Ho¥ dp. Saro Dot
00 & HE¢de drdo 25 woud edypdr o’ =
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53. The cquation to the line joining the centres of the circles belonging to the coaxial system

olcircles 4x” + 3y - 12x + 6y - 3+ Ax + 2y - 6) = 0 is i :
g Syd3nds Byt 12k 6y -3+ Ax+2y-6)=08 Todd 538 iuLc:::;m
eph deg Bdnfdmo

(1) Bx -4y - {150 (2) Bx-dy+15=10

(3) ix ~dy -5=0 (4) Ix-dy+5=10

——————

— —— e ————

54. Let x + v = k be a normal to the parabola yl = |2x. Il p is the length of the perpendicular

from the focus of the parabola onto this normal. then 4k - 2p° =
Lododho v 5 1258 Xty =k of edoon Yp. o Dodediy DD &
wivon e vovdrdo p wond e pda 4k - Ipz =

iyl {2) 0 (3) -1 4) 2

Rough Work
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